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This is the 3™ workshop in the
series as we all know. Notice

the blossoming of logos! And
where does one come from...
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It started at the LC92,LC93 workshops in Garmisch-
Partenkirchen,SLAC to emphasize the correlation between
the three, and ended up in a contribution to Nanobeam02...

INTERACTION-REGION ISSUES

Ron Settles*, Max-Planck-Institut fiir Physik, 80805 Munich, Germany

Abstract
The jobs at hand concern everybody in the LC business. ---and I Sha" fO"OW The CIrCle

Establishing and controlling the e *e~ luminosity at a level CI OCkWi se for‘ Thi S 1’0' k .
PHYSICS

\ O-Machine...
1-Physics...

MACHINE DETECTOR
~—~7 2-Detector...

of 1034 cm™=2s~! in the interaction region (IR). i.e.. from
the final quadrupoles to the interaction point (IP). will re- 3 - MDI
quire a sophisicated interplay of several technologies deal-

ing with gymnastics on nanometer-sized colliding beams. Qg
An overview of the issues is given in this contribution to In addl11on 1'0 my Own, I
Session[4] of the Nanobeam Workshop[1]-[9]. have borrowed some Slides
from several colleagues
_ for this talk, to give a
Ron Settles MPI-Munich
Nanobeam 2008 Workshop@BINP beﬁer‘ fee
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2005. ITRP Technology decision: COLD superconducting a la TESLA chosen
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International Linear Collider

1st stage 2nd stage Z2nd stage 1st stage
Main Linac Main Linac
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E 2 Undulator . E )
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720 mpad IR™

// final focus
" E-collim.

200 GeV < Vs <500 GeV

Integrated luminosity ~ 500 fb-
in 4 years

80 % e- beam polarisation

Upgrade to 1TeV, JL =1 ab-! in 3 years

2 interaction regions

Concurrent running with'thg, EHC frem 2015
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or

Formal organization began at LCWS 05 at Stanford
in March 2005 when Barry became director of the GDE

2005 2006 2007 200882010 2012 2015

i

here

GDHEprocess
I COR
11D

BILCO7 Beijing: onstruction

“Wcommissioning
W physics
‘Technically Driven Schedule’ 2005,

very optimistic, but we have to be...
Ron Settles MPI-Munich
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All the goals in the
first timeline were
met up to fall 2007!

Then came financial
problems...

26/05/2008

Executive ’ Physics
Summary at the
ILC

;E—Lllgn-ll‘-*- Global Design Effort
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MACHINE DETECTOE
> 7

The International Linear Collider

Vs (GeV)

K. Buesser £ CLIC Workshop 17.10.2007
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Machine- >PhysiCS... from my talk at the Arlington LC Workshop
January 2003:

WHY LC?

M'WO-PRONG ATTACK at LC on PHYSICS beyond the SM

MACHINE DETECTOE — INDIRECT

> 7
PRECISION MEASUREMENT

Higgs — Top - WW — g4 — GZ — Myy
= High statistics

= Polarized beams

e.g., l\f’l},‘: ~ B TeV

— DIRECT
DISCOVERY

Susy — Alternative Theories

e.g., 'Susy Forest’

— NECESSARY COMPLEMENT to LHC

Nanobeam 2008 Workshop@BINP
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Example of the value of precision
ure €.g. our astro
._;: .hm
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Latest '5-year’

results
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Multipole moment [
100 500

- 0.5°
Angular Size

Ron Settles MPI-Munich
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Multipole
expansion:
measure the
structure of
the

fluctuations
and...




..understand
the
composition
of our
universe.

26/05/2008

Neutrinos
10 % \

Photons
15%

Atoms

12%
13.7 BILLION YEARS AGD

(Universe 380,000 years old)

Ron Settles MPI-Munich
Nanobeam 2008 Workshop@BINP
26 May 2008

We also
have a
chance to
understand
this...

NB. Not only
WMAP data
going into this
ACDM model,
still

not bad!




Why do we think indirect, precision e+e- measurements will

tell us anything??? CERN Courier, Nov 2005 :

200 —

160
% I Tevatmn
& B 5SM constraint
= 68% CL

100

- direct search lower [imit (95% CL)
I I I
1980 1995 2000 2005

26/05/2008

year
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Now, same game wn‘l'h the Hiqggs:
CERN ¢l FE;I' » 0.23089+0.00053

0.23221+0.00029

0.23220+0.00081

0.23240+0.00120

0.23153+0.00016
w2fd.of: 11.8/5

ﬂﬂ[ﬁ:' 0.02758+0.00035
mE ="178.044.3 GV

0.23 0.232 I 0.234
sinzﬂfﬁt
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November 13, X7 — 1000 DRAFT 12

Recent
electroweak
combinations o N

Lo & _
CY ﬁahzd -
. — (0.027584+0.00035
Y ==== ) 2 f4494+0.00012

(mainly e+e-
ppbar data): .
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Excluded \:

Figure 5 Ax® =y — };gmm ue. my eurve. The line & the result of the £t using all high-? data (last
column of Tahle 2); the band represents an estimate of the theoretical error due to missng higher
arder correctivns. The vertical band shows the 95% CL exclusion limit on my from the dirsct search.
The dashed curve is the result obtained using the evaluation of .-i'.a::wil_m%j from Heference 62 The
dotted curve s the result obatined including also the low—? data.
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r T T
m=170911.8 GeV
my= 114...1000 GeV 1 T T T T T

- LEP2 and Tevatron (prel.)
68% CL

83.6 838
r, [MeV]

80.5

: —— 200
—High Q° except m, /T, —High Q* exceptm,

68% CL - 68% CL

160 IEchydedl .
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And in addition we have LEP events...

(GeVIc?) In(1+s/b)
115 GeV/c?

114.3 1.73
112.9 121
110.0 0.64
115.0 0.53
110.7 0.53
114.3 0.49
118.1 0.47
1154 041
1145 0.40
112.6 0.40
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Nanobeam 2008 Workshop@BINP
26/05/2008 26 May 2008




IO PHYSICS <= MACHINE
Executive Summary

PHYSICs

7 “1
MACIIINE DLTECTOR
A >

DISCOVERY & PRECISION MEAS. of
PRODUCTION, COUPLINGS

—

Higgs

Elektron Need highest luminosity

Higgs Precision for 1 ab? :

Positron

10” Higgs few %

5 500fb ! @ VE ~my + myy + 25 GeV
~ 230 GeV acc. to EW fits

PRECISION MEASUREMENT
Mass dmy ~ 100 Mev

— 8 2
V;—I—E-Snf o
ar = +1 ~ 1%

Mag., El. dip. mom. ~ 1%, ~ 10~ 18
Yukawa Coupling EEtH ~ 5%
— 300 fb~ !, 1000 fb~ ' @ 400 GeV, 700 GeV

polarized beams

Z charges

26/05/2008
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PRECISION MEAS.
Mag.dip., El.quad. mom.

P, 7 —ﬁ[z —+ fj!’ilmz -+ '}"’:"13]

Qy,z ‘H%—[I + 0Ky, z + Ay, Z]
W

— few 100 fb~' @ 500 GeV
polarized beams

DISCOVERY & PRECISION MEAS.

Meas. all Susy parameters

—+ many 100 fb l up to highest energy
polarized beams

PRECISION MEAS. & DISCOVERY

Z/,f H™, LQ, TC, npy > 4...

— few 100 fb— ! up to highest energy
polarized beams

PRECISION MEAS.
§sin® By ~ 1072, 6 My ~ 6 MeV
— 1 Giga Z

polarized beams

Ron Settles MPI-Munich
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“Loop corrections” and precision measurements make the ILC
sensitive to physics way beyond the c.m. energy of the machine...

WHY LC?

MACHINE DETECTOR
~_ 7 — INDIRECT

PRECISION MEASUREMENT
Higgs — Top - WW — q¢ — GZ — Myy

= High statistics
= Polarized beams

<D

— DIRECT

DISCOVERY

Susy — Alternative Theories

e.g., 'Susy Forest’

— NECESSARY COMPLEMENT to LHC

26/05/2008 26 May 2008




Example of Experimental Programme

Vs= a1 500 800/1000 GeV
£ =6 x 10% 3 % 10% 5 x 10 em?s™!

e PHYSICS
Year Physics Vs Gev [ L£dtfb~™'  Years Runni

2019 Commissioning
2020 Higgs

2022 Top

2025 WW, HHH

2028 U
+y Yukawa ttH

+NP= New Physics

10 G7

My
RON Settles MPI-Munic
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Now to the
detector.
We want:

PHYSICS

MACHINE DETECTCE.
S

26/05/2008

Physics — Detector Goals

vertexing a(qu‘)?z) E O LIT @ m
e.g. tt

tracking 6(1/pe) =
e.g. Higgs

fwd. dirn 6(1/p:) <3 x 10%GeV/c !,
e.g. lumi, t—ch.phys. 6(8) <2 x 107°,cosf < 0.99

jet energy S(E/E) <

hermeticity ~ 5 — 10 mrad for beampipe,
for £ meas. only hole

backgrounds min. material inside Ecal,
robustness B = 3T, granularity

R & D, prototyping to shoot for these goals

Ron Settles MPI-Munich
Nanobeam 2008 Workshop@BINP
26 May 2008




Andrei Seryi at IRENGO7 :
Detector - machine interfaces

The two complementary detectors for ILC IR may have
different design, sizes, etc.

Differences of their interfaces to the machine should be
understood, and if possible, unified

Ron Settles MPI-Munich
Nanobeam 2008 Workshop@BINP
26/05/2008 26 May 2008




Borrowed from Henri Videau at a
CLIC workshop; we are discussing
with them about the detector (ILC

has done a lot of work on the
detector)...

LDC

A large detector with
1.6 m tracker radius and 4T
12.4m x 12m

A TPC for tracker

A highly granular W-Si 25 mm?  80M ch
electro-magnetic calorimeter

and hadronic calorimeter read
analogically 9cm? or digitally 1cm?

in iron or brass

A HCAL in the very forward

Henri Videau —Ecole polytechnigue

26/05/2008

The largest detector with a 2m tracker radius and a 3T field
_ = 16m x 15.3m
The innermost detectors are similar in the different concepts
but for the inner radius of the Vdet dictated by the field

A TPC for tracker
A large yoke to provide an adequate B field in the TPC
and a small stray field at the level of the quads.
A granular calorimetry in scintillator by fear of the silicon cost
f eh 3 size W then Pb for 5.7 A
) —Ecole polytechnique CLIC 2007 CERN, October 2007

- Joined to
'ILD' for LOL

Ron Settles MPI-Munich
Nanobeam 2008 Workshop@BINP
26 May 2008




51D

a detector of equivalent global size

tracker radius 126.5 cmand 5 T -

11.8m x 12.9m

SASHONE

[ Y
3

——

A [ull sithicon tracker

providing 5 precise points

A highly granular W-5i 12 mm?
electro-magnetic calorimeter e | W WD
and hadronic gas calorimeter read

digitally in iron

Henri Videau —Feole polytechnigue ClHIC 2007 CFRN, Octoher 2007

Ron Settles MPI-= i
Nanobeam 2008 Workshop@BINP
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4™ concept

A 3.5 T inner field
in a -1.5T outer field

with coil walls
1dm x 12m

An inner part like the others
with a TPC (R=1.4m) for tracker

Calorimetry: a crystal component for ECAL, a triple readout
fiber system for HCAL for computing the compensation.

Henri Videau ~Ecole polytechnique CUC 2007 CERN, October 2007

Ron Settles MPI-Munich
Nanobeam 2008 Workshop@BINP
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Now we shall take a look at the
subdetectors...

26/05/2008

Detector Requirements

Q

Q
Q
Q

Superb impact parameter resolution ( 5um @ 10pum/(p sin329) )
Excellent spacepoint precision ( < 4 microns )
Transparency ( ~0.1% X, per layer )

Track reconstruction ( find tracks in VXD alone )
% Requires good angular coverage with several layers close to IP

Sensitive to acceptable number of bunch crossings ( <150 BX = 45 usec)
Electromagnetic interference (EMI) immunity
Power Constraint (< 100 Watts) - to achieve optimal transparency

Concepts under Development for International Linear Collider

Q

Charge-Coupled Devices (CCDs)

¢ demonstrated in large system (307Mpx) at SLD, but slow = Column Parallel CCDs,
FPCCD

Monolithic Active Pixels — CMOS
v MAPs, FAPs, Chronopixels, 3D-Fermilab
DEpleted P-channel Field Effect Transistor (DEPFET)
Silicon on Insulator (Sol)
Image Sensor with In-Situ Storage (I1SIS)
HAPS (Hybrid Pixel Sensors)

Jim Brau

ILC Detector Development
Nanobeam 2008 Workshop@BINP
26 May 2008



Improved VTX (D. Grandjean)

* Two new drivers

» LDC-like geometry and GLD-like geometry

* Flexible for VTX optimisation studies

* Models driven by VTX community (a very positive move)

\\

Comments/Questions:
* Mass generation with LDC-like geometry

* NOT yet validated with tracking/LCFIl Vertex reconstruction code !
+ but belng studled (Lynch) — report at next optimisation meeting
* Fallback solution — revert to old model...

ILD Meeting, Sendai, 7/3/2008 Mark Thomson

Ron Settles MPI-Munich
Nanobeam 2008 Workshop@BINP
26/05/2008 26 May 2008




LCFI Vertex Package

LR L AR AL RN LERNERNRNERERSRERERRERRERERRES RN ERERERERNIRRIRRIRRRRORENE

B LCFI Vertex is the standard vertexing package. Sonia Hillert

B Consistent performance with Pandora PFA and WOIfPFA

¥ vc.'.",-;:'-:j:_l.a 00 e o

i,

FullLDCTracking, LDC01_055c ”%_k

open: Wolf PFA
full: PandoraPFA

PR BRI A A N T PRI B AT N A
i 02 03 04 05 06 0OF 08 05 A4
efficiency

=

Need a training of neural network to apply fo the flavor tagging.
Now preparing for trainings using mass production data

Akiya Mivamoto, KEK Sim/Rec/Opt Summary. 6-Mar-2008 19

Ron Settles MPI-Munich
Nanobeam 2008 Workshop@BINP
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Central Tracking T

o Two general approaches being developed for the ILC

TPC

Builds on successful experience of PEP-4, ALEPH, ALICE,
DELPHI, STAR, .....

Large number of space points, making reconstruction straight-
forward

dE/dx => particle ID, bonus

Minimal material (endplate), important for calorimetry
Tracking up to large radii

Silicon

Superb spacepoint precision allows tracking measurement goals
to be achieved in a compact tracking velume

Robust to spurious, intermittent backgrounds
« ILC is not a storage ring

26/05/2008

Jim Brau

ILC Detector Development Terascale Helmholtz Alliance Workshop, Dec 5, 2007 24

vvvvv U UL \

26 May 2008
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momentum: d(1/p) .9x10-4/GeV
(TPC only)

Number of Events / 1.5 GeV

efe>ZH-Il X goal: oM~20MeV

TESLA/BRAITMS 2,01

v

tracking efficiency: 98% (overall)

excellent and robust tracking efficiency by
combining vertex detector and TPC, each wit
excellenf tracking efficiency

)
g
=
&
L
=
=
=
=
E
2
=]
g
&
-
g
B
E

Ron Settles MPI-Munich
Nanobeam 2008 Workshop@BINP 05 0’1 0', 0'2 0'4 0:’: 0’6 0'7 0'8 0‘9 :
26/05/2008 26 May 2008 T T T T T Ces(©)




Calorimeters

A detector designed for P-flow

Particle Flow stresses: LI N T
a reconstruction of each patrticle in an event :
a separation of particles e
a replacement of E with tracking momentum i1 Endcop

Less important:
a single particle energy resolution in calo.

Mean E of interestin
ILC hadronic event
E~5-10GeV

Entries/Event

Detector requirements:
~gcod tracking, in particular in dense jets

l7%;%’%:1% Eo 20 GeV)

=gxcellent granularity in the ECAL r R
-=good granularity in the HCAL =

=gxcellent matching between
tracker / ECAL / HCAL

Momentum (GeV)

the E of interest does not increase linearly
with B> s but the multiplicity of particles does!

E. Garuti CLIC workshop - CERM, 16-18 October 2007 5

Ron Settles MPI-Munich
Nanobeam 2008 Workshop@BINP
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Optimization of the calorimeter

Sandwich structure chosen for ECAL and HCAL
Absorber material and readout granularity it
=>separation of individual particles from E, Mndize )L '
compact showers: small X5 and Nygjiere
high lateral granularity: ey ~ Pgiier

= discrimination between em / hadronic showers

different longitudinal scale: small Xg/Anaq

high longitudinal segmentation - I

Ry~ 19 cm

=> containment of EM showers in ECAL Xg/%, = 0.35 cr/9.6 cm ~ 0.04

. I?M ~09cm

Hardware or software compensation

=» high granularity allows separation of em / hadronic
components of shower

= hardware compensation not mandatory

ILC: W-ECAL + Fe-HCAL

CLIC: W-ECAL + W-HCAL ?
E. Garutti CLIC workshop - CERM, 16-13 October 20

tungsten

Ron Settles MPI-Munich
Nanobeam 2008 Workshop@BINP
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P-flow performance today

from Mark Thompson, CALICE-UK, Cambridge
i

several algorithms are being PandoraPFA v02-a
developed . oe/E = aVE; | e
today best performing: JET | |coso|<0.7 BN
PandoraPFA (M. Thompson) | 43 GeV 0.227 3.4 %
100 GeV 0287 2.9 0%
180 GeV 0.395 2.9 %
250 GeV 0.532 3.4 %
* For 45 GeV jets, performance now equivalent fo e PandoraPFA v02-a
= -0
/ § :_ Z d . eV Jets
23‘ o/ﬂ , \(E =2 14¢ —ue o 13&5}3&:’13:&
g 12 T 180 GeV Jets
; . é E = 250 GeV Jets +
energy range > 100 GeV still problematic “ 09/2007
but ... work in progress | s 08 4
‘m_ 0-6;:*_—1-—_*_—&—_,_ _._++.L
L e e e e , )
- 5 . B . o —()—_D__G_ -+
For CLIC: separation of particles within a jet 0.2F —= *
difficult due to high density R N R R
P-flow can work for separations of jets |cos6)|
E. Garutti CLIC workshop - CERN, 16-18 October 2007 4

26/05/2008 26 May 2008




e Inner Detectors — back to Machine since
\' this is complicated real-estate where MDI,

I

MACHINE DETECTCE.
S

ILC Interaction Region Engineering
Design Workshop

September 17-21, 2007
Stanford Linear Accelerator Center

Goals and Introduction

Andrei Seryi, SLAC, September 17, 2007
Global Design Effort

ILC INTERACTION REGION ENGINEERING DESIGN WORKSHOP SLAC

Ron Settles MPI-Munich
Nanobeam 2008 Workshop@BINP
26/05/2008 26 May 2008




Each part of FD cryostats

will have movers to align

Cryostats as a whole(?),

And support parts of FD
Cryostats may need to be

equipped with optical or

mechanical lock-in systems,
Steel YOketh to minimize their relative
e elee et 217 motion on nm level.

Solenoid
BeamCal

f

HCal

A

NZ="TPC or

w}r = F_D Cryostats

LumiCal
Vertex Detector IP Chamber

Detectors

26/05/2008 26 May 2008




LDC Interaction Region

LumiCal

7l “'
MH\H\H\ R e il

Er——ru—-—; _ ---- B — e e

* Vertex Detector VI X

* Intermediate Silicon tracking SIT, FTD

* Beam pipe design which minimises the amount of material in
front of the LumiCal (Bhabha scattering)

K. Buesser 3 CLIC Workshop 17.10.2007

Ron Settles MPI-Munich
Nanobeam 2008 Workshop@BINP
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Beamstrahlung Pairs on the BeamCal

Anti DID

K. Buesser ﬁ

26/05/2008

E,,, [Geviem‘ibx]
1o

Nominal

E,,, [Gatiam'ibs]
0t

Ea,, [GeWiam ]
1w

CLIC Workshop 17.10.2007

Ron Settles MPI-Munich

Nanobeam 2008 Workshop@BINP
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|4 mrad Crossing Angle

ie
"o

AEm 500

Tapere
Beam

July 22, 2006 VLCWOG

R
k. Buesser

26/05/2008

20/14 mrad IR iz

Compact Superconducting
Magnet Solution for the
14 mr Crossing Angle
Interaction Region

The magnets

are mounted on

acommon girder

that is supported inside

a single cryostat housing.

ing optimized W

Global Design Effort BOSRE&D 8

CLIC Workshop 17.10.2007

Ron Settles MPI-Munich
Nanobeam 2008 Workshop@BINP
26 May 2008




Combination of detector and machine elements."Detector
view of MDI"? NanobeamO2 paper...

1 INTRODUCTION

Abstract

One way to break down the tasks at the IR 1s to
categorize them according to: Vibration, beam Optics,
Instrumentation, Backgrounds/masking and Engineenng,
as illustrated in Fig.1. The tasks are highly correlated as
evidenced by the repetition in the descriptions below.

E

The jobs at hand concern everybody in the LC business.
Establishing and controlling the e "e~ luminosity at a level

PHYSICS

MACHINE DETECTOR
A S 4

of 10** em~2s~! in the interaction region (IR). i.e.. from
the final quadrupoles to the interaction point (IP), will re-
quire a sophisicated interplay of several technologies deal-
ing with gymnastics on nanometer-sized colliding beams.
An overview of the issues is given in this confribution to
Session[4] of the Nanobeam Workshop[1]-[9].

N
4

Many ve r'y Figure 1:

Cor.r.ela.'.ed A detailed account of the LC technological status, in-
fQSkS!! cluding topics in this paper. has been prepared by the In-
ternational Linear Collider Technical Review Committee
(ILCTRC) chaired by Greg Loew[§].

Ron Settles MPI-Munich
Nanobeam 2008 Workshop@BINP

26/05/2008 26 May 2008



In preparing this talk, I noticed the differend ways to
categorize...

Nanobeam 02 paper: Karsten Buesser CLIC talk:

* Usually the following things are discussed under the MDI label:

Vibr'a'rion = Interaction Region Design (crossing angles, magnets, etc.)
. ! * Detector Forward Regions
?ptlcs' * Beam-induced Backgrounds
instrumentatn 0 * Diagnostics (Luminosity, Energy, Polarisation)
bGCkgrour\d » Detector Hall Design
. . ! = Engineering Issues: e.g. Push-pull
engineering
Andrei Seryi IRENGO7:
e IRENGO7 Working Groups Yasuhiro Sugimoto, Toshiaki
"o

Tauchi, Karsten Buesser et al
ILD MDI/Integration list:

IR issues/tasks

« WG-A: Overall detector design, assembly, detector moving, shielding.

« Conveners: Alain Herve (CERN), Tom Markiewicz (SLAC), Tomoyuki
Sanuki (Tohoku Univ.), Yasuhiro Sugimoto (KEK)

- WG-B: IR magnets design and cryogenics system design.

Many
subitems
under

« Conveners: Brett Parker (BNL), John Weisend (SLAC/NSF), Kiyosumi
Tsuchiya (KEK)

+ WG-C: Conventional construction of IR hall and external systems.

Detector
Integration taskd

= Conveners: Vic Kuchler (FNAL), Atsushi Enomoto (KEK), John Oshorne
(CERN)

«  WG-D: Accelerator and particle physics requirements.

each
point, as

3. Push-pull

issues/tasks

« Conveners: Deepa Angal-Kalinin (STFC), Nikolai Mokhov (FNAL), Mike
Sullivan (SLAC), Hitoshi Yamamoto (Tohoku Univ.)

you can
see
RO Settles MPI-Munich next—

v
Nanobeam 2008 Workshop@BINP
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List of Issues/Tasks for ILD MDI/Integration

1. IR Issues/Tasks

1.1 IR design optimization with engincering studies

N s smom s

Pt

iy

Commen parmeters have hoen axagested by the detector aptimizstion working g s lised below

26/05/2008

Detecton comeept

Ry, ()

GLD | LDC | GLID | LD
045 | 0.2 | 045 | 0.3

20 |1.58] 1.8 1.8

2,16 | 2,35 | 2.35

Ls gy (m)
a—
Ry, (mj™
ECAL "
Rarrel Material

[seiav] siw Jsciw| siw

20 | L6 | L85 | 182

HCAL Material

W

*|Sei /W Sl Te

Endeap| ECAL | 7, (m)***

2.8

Befield (1)

CIN inmer layer (mm))

is proguosed

* “min

1.4 Beam pipe design

1. Vertex chamber
air b
with RCAIL

[

bremmstrahlung process be
& I = 1inTorr for no b
& P = InTorr for no by

L. QI and STHY
& compoet supereondy
& compact permancnt
& anti-solenoid

dynami

2. Thickness of ungsten b

» Meock

Tracking

atermediate

3 + 0.2m for TRC

spaaces between TPC and FCAL

» support structure with fine

mical etrength for suppaorting

3 4
20 | 16 | 18 | 18

For well-defined TIC endplal

kground, collimation depth { synchrotron radiation profile at 1P) 4

2. In Framt of F
Procise lJuminosity messurement with ;
o Beryllium or Aluminum steajght pipe
smearing effeet to be studied
& Right angular SUS pipe
warke-Teld and mindmum thickness for mechanical strength
3. Pump
Background should be swdied including eleciro-

stwenns Dusarn aand pressil
wking, no pump
nking with NEG pumps

1.5 Outer radius of support tube

weting me

magnets | Y.lwoshita's

installed in the same cryostal by B.Parker's design

justiment

g of lmm amd nanomeler aecurcy?

& minimum value for backgrounds in endeap CAL and Muon chambers

o CFRI ke which hos bess Young's modulus than i

D0, FCAL B,
ackers between TPC and

readout which has been included in LDC,

feer's design, Stem o
design )

o 4 layers for sel-tracking copability in

o 2 Layers for linkage in LDC
2. Detector Integration Issues/Tasks

2.1 Detector and ils assembly on surface

o CMSestyle assembl

e coll suppc

e mechanical s

ath
auend leakage feld

o R-feld uniform

2.2 Iron structure

s deformation duc to B-ficld

28 and 2.1

i, cta-gon for

e magnetic feld

2.3 Solenoid and cryostat design

o feasibility of fanti-)JID in terms of engineering, cryogenies and Befield o

& how to wind coils and where 7

2.4 How to support inner detectors and QDO

of cuntilever system
o dismeter of endeap hole

wdronie production in addition

2.5 Opening, closing procedures

» requirement of experimental hall size and crane capacity

GLDe = 2lm x 120m

Crone size Largel

affects the siz

» max Gm for detector endeap door apening in

2.6 Underground hall requirements

humicity stability, the g

iy [ power, cooling witer, gases, cables ote.)

® lemperaiu

» safiety for fire, carth quaoke

pslen 3. Push-Pull Issues/Tasks

and LHCAL

3.1 Re-commissioning machine operation
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in the central ring, where the barrel part is divided i

Sm for GLI, GLDe and LDC

4m (height) and crane of 10 tonnes
« of experimental hall.

o where w put electronic trailers, need for service coverns

Fre-commissioning process hos been identified by T, Okugi (KEK) as listed bedl

initinl alignment less than Tmm ( bong, 3 mm )
Foom Based Alignment (BRA) of Q00 ¢

© to upstream beam line

1P position scan for collision between 2 beams

the most time consuming fem !

&

hanging SN tronsverse position
e (SN0, SF1) “knob

bam sk funing by

He suggested movers each for QDOSIN as well os QF

3.2 Alignment of VTX and QDO

ld happen, Is it tolerable 7

system is needed in ¥
3.3 Slow settlement ( 100im/month is tolerable 7)
Is it tolerabile 7

3.4 Radiation, shielding around beam line

i (KEK), for cstin

We could ask experts, o.g. T. § o af selfshiclding pi

3.5 Cryogen

5 system for solenoid, QDO

What, how and whens 7

3.6 Commissioning during i vicing

siobility, safiety in the nterference

3.7 “Large” platform scheme

H. Yamamato suggested it in terms of stability and reproducibility.




Combining MDI/Integration makes a lot of
sense, as the IRENGO7 workshop, the ILD task
list and Andrei’'s/Toshiaki's lists today show,
maybe something like:

Vibration—det-hall design to avoid unwanted (pm-mml)
vibrations

‘Optics—machine, BDS design/layout (details in Andrei's
talk today)

Instrumentation/diagnostics—fast feedback,beamcal e.g.

‘Background—beam induced bgrd,inner detector design

*Engineering—
‘Detector design/integration
*MDI magnets (antiDID)
IR hall/push-pull design (Andrei's talk today)
-Shielding

‘Etc...
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Some final examples of MDI/Integration...
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The Desy integration group can covert Catia step
files to IDEAS..
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More by Mattieu Jore on integration...

:!Ip DI Vd4) 4
INITL1 LABORATOIRE

« [LD detector in ILC Cavern (pas=d on RDR & IRENG(7 dimensions)
— Push-Pull platform

- QF1

— Service Cryostat & Cryo line /‘\
[ .\'\.

Y. Joré — ILDZ model status & MDI 11
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'-"'L‘ Opening scenario on beam ttlt

- Splitting of last return yoke + Opening the yoke (2m)

'-"{: Opening scenario on beam Mt '-"E Opening scenario on beam

+  Detector closed

TILC 08 M. Jore — ILD2 model etabes & MCI 15 TILC 08 M, Jore — ILD2 model staws & MDI TILC 08 M. Joré — ILD2 model etabes & MDI

Opening scenario in garage

”’{: Opening scenario in garage ’:‘15 J{: Opening scenario in garage t‘f‘t :’E ______

u

+ Move back the EndCap & Cryo supply platform

« QOpening the doors -« Dismaounting

- Forward Calorimeters
- e
—— Flange

» Questons
- Vacuum
— Time consuming on dismounting FCals
MNeed adapted tools jmpessible i aceess with cavern erenc)

+ Questions
- Movement of all services/cables

T OA M aré = Il N2 madel s=atus & ADE TILC 08 M. Joré — ILD2 model status & MDI i TILE 08 M. <oré — ILD2 model stabus & MDI l

l.l’l‘: Opening scenario in garage M‘:

» Access to Inner defectors with adapted toaling

o
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TILC 08 . Joré = ILDZ model status & MODI



No Conclusion

* Many correlated/challenging issues

* Nevertheless progress by our excellent
and highly motivated machine physicists
is evolving well

» Iterating on engineering designs

* W.IP,, interface’ (='integration’?)
document April 2009 will be very
significant (will it give ‘Master Lists'?)
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